Quantitative similarities in the several actions of cyanide on prostaglandin H synthase.
The effects of a heme ligand, cyanide, on pure ovine prostaglandin H synthase have been examined in detail as one approach to elucidating the role of the heme cofactor in cyclooxygenase and peroxidase catalysis by the synthase. Cyanide bound to the synthase heme with an affinity (Kd) of 0.19 mM, and inhibited the peroxidase activity of the synthase, with a KI value of 0.23 mM. Cyanide increased the sensitivity of the cyclooxygenase to inhibition by the peroxide scavenger, glutathione peroxidase. This increased sensitivity to inhibition reflected an increase in the level of peroxide required to activate the cyclooxygenase, from 21 nM in absence of cyanide to over 300 nM when 2.5 mM cyanide was present. The increase in peroxide activator requirement with increasing cyanide concentration closely paralleled the formation of the holoenzyme-cyanide complex. These effects of low levels of cyanide suggest that the heme prosthetic group of the synthase participates in the efficient activation of the cyclooxygenase by peroxide. Cyanide blocked the stimulation of cyclooxygenase velocity by phenol, but not the phenol-induced increase in overall oxygen consumption. This blockade by cyanide was noncompetitive with respect to phenol and was characterized by a KI of 4 mM. The higher KI value for this effect suggests that cyanide can also interact at a site other than the heme prosthetic group. The role of the heme prosthetic group in promoting efficient activation of the cyclooxygenase by peroxide appears to be central to the ability of the synthase to amplify the ambient peroxide concentration rapidly.